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SUMM4RY
A win@ody combinationhavinga plane
.
trianguls!rwingof8S~Ct
ratio3 andNACA000M3 sectionsinstreamwiseplaneshasbeen investi-
gatedatbothsfisonicandsu~rsonicMachnunibers.Thelift,drag,and
l pitchingmo=ntofthemodelarepresentedforMch nunibersfrom0.60to
().92andfrom1.20to1.70ataReynoldsnturiberof4.80minim. The
variationsoftheCharacteristicswithRepoldsnunibera eelsoshown
forseveralMachnmibers.
INTRODUCTION
A researchprogramisinprogressattheAms AeronauticalLabora-
torytoascertainexperizmntallyatsubsonicandsupersonicMachnuuibers
thecharacteristi~sofwingsofinterestinthedes:gnofhigh-peed
fighterairplanes.Theeffectsofvsriationsinplanfmm, twist,c-
her,sadthicknessarebeinginvestigated.This rea iS one ofa
seriespertainingtothisprogramandpresentsresultsoftestsofa
Win@mdy combinationhavinga planetriangularwingofaspect‘ratio3
andHACA0003-63sectionsinstreamuiseplanes.Resultsofotherinves-
tigationsinthisprogramarepresentedinreferences1 to10. As in
thssereferences,thedatahereinm?epresentedwithoutanalysisto
eqeditepublication.
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slopeoftheliftcurvemasuredatzerolift,perdegree .
# ~
dCL slopeofthepitch@pnomntcurve~asuredatzerolift
APMRATUS
WindTunnel andEquipmnt
Thee~rimntal investigationwasconductedintheAnEx!
6-by&cot supersonicwindtunnel.Inthiswindtunnel,theWch ~
bercsnbevariedcontinuouslyandthestagnationpressurecanbere~
latedtomaintaina giventestReynoldsnumber.Theairisdriedto
preventformationofcondensationshocks.Furtherinformationthis
windtunnelispresentedinreference11.
Themodelwasstingnioumtedinthetunnel,thediamterofthesting
beingabout93percentofthediameterofthebodybase.Thepitchplane
ofthemodelsupportwashorizontal.A &Lnch+i-terz fo~omponent,
.
stra~age balance>nclosedwithinthebodyofthemodel,wasusedto
measuretheaerodynamicforcesandmommts.Thisbalanceisdescribed
* ingreaterdetailinreference12.
A plananda front
sregiveninfigure1.
modelareasfollows:
wing
Aspectratio. .
Taper atio . .
Model
viewofthemdel andcertainmodeldimensions
Otherimportantgeomtricharacteristicsofthe
. . . . . . . ..***
l m.... . ..***
Airfoilsection(streanwise) . . . . . .
Totalarea,S,squarefeet. . . . . . .
Meanaerodynamicchord,5,feet . . . .
Dihedral,degrees. . . . . . . . . . .
Camber. . . . . . . . . . . . . . . . .
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Body
Finene&ratio(baseduponlength1;fig.1) . . . . . . 12.5
Cross+ectionshape. . . . . . . . . . . . . . . . . C&C*
M9.xLmum cross+ectionalarea,squarefeet . . . . . . 0.1235
Ratioofmexfmumcross+ectionalareatowingarea. . omo50g
l
.
Thewingwasconstructedofsolidsteel.Thebc&yspaxwasalso
steel
faces
andwascoveredwithaluminumtoformthebodyc&t&rs. Thesur-
ofthewingandbodywerepolishedsmooth.
TESTSANDIm)CEDm
Rangeof
Thecharacteristicsofthe
TestVariables
. -. —
model(asa functionofEuuzleofattack)
wereixrvestigatedfora rangeofWch &uibersfrom0.60to0.92andfrom
l.mto 1.70.The,ma~orportionofthedatawas
nmiberof4.80million.Datawerealsoobtained
1.92millionand3.08millionatMachnumbersof
l.~o.
The testdatahave
ReductionofData
beenreducedtostandard
Factors whichcoul~tifectheaccuracyofthese
obtainedataReynolds
forReynoldsnunibersof .
0.60,O.m, 1.20,and
l
NACAcoefficientform.
results,togetherwith
thecorrectionsapplied,arediscussedinthefollowing&a&aphs.
~.-
Correctionstothesubsmricresultsfor
theinducedeffectsofthetunnelWELLSresultingfromliftonthemodel
weremadeaccordingtothemthodsofreference13. Thenumricalvalues
ofthesecorrections(whichwereaddedtotheuncorrecteddata)were:
Ax = 0.554 Q
MD = .00967CL2
Nocorrectionsweremadetothepitohi~omentcoefficients,
Theeffectsofconstrictionofthe_flowatsubsonicspeedsbythe
&nnelwallsweretakn intoaccountbythemthodofreference14.
This correctionwascalculatedforconditionsatzeroangleofattack
andwasappliedthroughouttheangle-of+ubtackremge.At a Machnuniber
c&O.90,thiscorrectionamountedtoa ~rcent increaseintheMach
..
.
.
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numberandinthedynamic~essureoverthatdeterminedfroma calibra-
tionofthewindtunnelwithouta modelinplace.
Forthetestsatsupersonicspeeds,thereflectionfromthetunnel
wallsoftheMachwaveoriginatingatthenoseofthebodydidnotcross
themodel.Nocorrectionswererequired,therefexe,fortunnel-wall
effects.
Streamvsxiations.-Testsatsubsonicspeedsinthe& by&foot
supersonicwindtunnelofthepresentsynmtricalmodelinboththenor-
~ andtheinvertedpositionshaveindicateda streaminclinationof
-0.050anda streamcurvaturecapableofproducinga pitchiemmt
coefficientof-0.004atzerolift.Nocorrectionsweremadetothedata
ofthepresentreportfortheeffeetofthesestreamirregularityies.No
measwemntshavebeenmadeofthestreamcurvatureintheyaw.plane.
“ At subsonics~eds,thelongitudinalvariationfstaticpressureinthe
regionofthemodelisnotlmun?naccuratelyatpresent,buta preliminary
surveyhasindicatedthatitislessthan2 percentofthedynamicpres-
sure.Nocorrectionforthiseffectwasmade.
A surveyoftheairstreaminthe6-by&footwindtunnelatsuPr-
sonicspeeds(reference11)hasshowna streamcurvature only intheyaw
planeofthemcdel.TheeffectsofthiscurvatureonthemasuredchaP
acteristicsofthepresentmodelsrenotknown,butarebelievedtobe
smallasjudgedbytheresultsofreference.15.Thesurvey(reference11)
alsoindicatedthatthereisa statiepressurevariationi thetestsec-
tionofsufficiexrtma@tudetoaffecthedragresults.A correction
wasaddedtothe=asureddragcoefficient,therefore,toaccountforthe
longitudinalbuoyancycausedbythisstatic-pressurevariation.Thisc-
erectionvariedfromasmuchas-0.0008 at a Wch n-r of 1.30 to O.0W6
ata Machtier of1.70.
&pmortint~.- At subsonicspeeds,theeffectsofsupport
interferenceontb aerodynamiccharacteristicsofthemdel arenot
lalown.Forthepresetitaillessmodel,itisbelievedthatsucheffects
consistedprimerilyofa changeinthepressureatthebaseofthemodel.
Inaneffortocorrectatleastpartiallyforthissu~ortinterference,
the basepressurewasmasuredandthedragdatawereadjustedtocorre-
spondtoa basepressureequaltothestaticpressureofthefreestream.
At su~rsonicspeeds,the effectsofSUX imterfe~”nceofa body-
stingconfigurationsimilsrtothatofthepresentmodelereshownby
reference16 to be confined to a changein base pressure. Thepreviously
mntionedadJustmzrtofthedragforbasepressure,therefore,wasapplied
atsupersonicspeeds.
.
.
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REsuLm
Theresultsarepresentedinthisreportwithoutanalysisinorder
toe~dite @lication.Thevariationfliftcceficientwithangle
ofattackandthevariationsofdragcoeficierrt,pitchientmt coeffi-
cient,andlift+ragratiowithliftcoefficientataReynoldsnumberof
4.&lmillionandatMch numbersfrom0.60tol.~ areshuwninfigure2.
TheeffeetofReynoldsnuniberontheaerodynamiccharacteristicsatMach
nuaibersof0.60,0.$)0,1.20,and1.70isshowninfigure3. Theresults
presentedinfigure2 havebeensummarizedinfigure4 toshowsom
importantparamtersasfunctionsofMachnuziber.Theslopeparsmters
inthisfigurehavebeenmasuredatzerolift.
—
AriesAeronauticalLaboratory,
HationalAdvisoryCommitteeforAeronautics,
MoffettField,Calif.
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Figuret. - Front and plan viewsof the model.
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